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DETAILED ACTION 
Drawings 

1 . Figure 1 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and Informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not Include the following reference slgn(s) mentioned In the 
description: "726" (see page 18, 4'" line of applicants' specification). Corrected drawing 
sheets in compliance with 37 CFR 1 .121(d) are required in reply to the Office action to 
avoid abandonment of the application. Any amended replacement drawing sheet should 
Include all of the figures appearing on the immediate prior version of the sheet, even If 
only one figure Is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: "521" and "541" (Figure 11); and "734" (Figure 14). Corrected drawing 
sheets in compliance with 37 CFR 1 .121(d), or amendment to the specification to add 
the reference character(s) in the description in compliance with 37 CFR 1 .121 (b) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 



Specification 

4. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 1 50 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseologv 
often used in patent claims, such as "means" and "said," should be avoided . The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
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disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

In this instance, the abstract is not on a separate sheet (the abstract is only a 
minor portion of the front page of WO 2005/030413 AD. and includes the legal term 
"comprising" in the 3- and 8- lines ! 

5. The disclosure is objected to because of the following informalities: on page 1 1 , 
23^^^ line, delete "20" after "like". Appropriate correction is required. 

Claim Objections 

6. Claim 16 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the clalm(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. In this instance, since 
claim 16 only includes an apparatus "for forming a solid product from a molten material", 
which is dependent on independent claim 1 that includes "for a high pressure die 
casting system", claim 16 does not further limit claim 1 since high pressure die casting 
implies that "a solid product is formed from a molten material". 

7. Claims 18 and 21-24 are objected to because of the following informalities: in 
claim 18, 3'"'^ line, replace "taper" with "tapered" to be in agreement with claim 17. For 
claims 21-24, it is believed that the dependencies of these claims should be from claim 
17 rather than claim 16 (also see above section 6 for discussion of the claim 16 
objection). Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

9. Claim 8 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 8 recites the limitations "the die cavity" and "the cavity filling". There is 
insufficient antecedent basis for these limitations in the claim. 

The term "high" in claim 8 is a relative term which renders the claim indefinite. 
The term "high" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would 
not be reasonably apprised of the scope of the invention. Moreover, it is unclear what 
values/ranges of vacuum that a "high" level of vacuum would include. 

Claim Rejections - 35 USC § 102 

1 0. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

1 1 . Claims 1 , 4-8, 16,17,21, 22, 24, and 25 are rejected under 35 U.S.C. 1 02(b) as 
being anticipated by Muramatsu (US 5,913,356). 
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Regarding claims 1,16, and 17, Muramatsu discloses a chill vent assembly for 
use with a permanent mold for high pressure die-casting of metals and a method of its 
use in a high pressure die-casting apparatus to form solid metal products from molten 
metal (abstract; column 1, lines 5-58; column 2, lines 18-44 and 54-67; column 3, lines 
1-34 and 66-67; column 4, lines 1-67; column 5, lines 1-47; column 6, lines 1-14; 
Examples; Table 1; and Figures 1-3 and 5-10), in which the chill vent assembly 3 and 
apparatus includes a pair of opposed chill blocks (block structures) divided by a zigzag 
cavity, or gap d (see assemblies Figures 1-3) that are shown in separated form in 
Figures 5b, 6b, 7b, 8b, 9b, and 10b to define a continuous vent chamber therebetween, 
with each of the chill surfaces comprising a plurality of adjoining chill faces (zigzag 
region) extending the length of the vent chamber d (column 1, lines 24-58; and Figure 
1), in which each zigzag chill face has a corresponding (opposite, complementary) 
zigzag chill face defining a section of the vent chamber, such that the plane of each chill 
face is oriented at an angle (zigzag angle 0 of Figure 1 ) to an adjoining (zigzag) chill 
face on the respective chill block (Figure 5b with respect to Figure 6b; Figure 7b with 
respect to Figure 8b; and Figure 9b with respect to Figure 10b ~ with Figures 5b, 7b, 
and 9b being the block structures with recesses, and with Figures 6b, 8b, and 10b being 
the block structures with projecting, engaging features that engage the corresponding 
recesses). 

Regarding claims 4, 5, and 22, the chill faces of the chill blocks have a 
corrugated (zigzag) surface defining recessed and extending portions along their faces 
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(Figures 1-3, 5b, 6b, 7b, 8b, 9b, and 10b), with the width (gap d) of the vent chamber 
being constant along its length L (Figures 1 and 3). 

Regarding claim 6, the vent chamber is provided with an inlet (adjacent the 
region connecting exhaust passage 2 with mold cavity 1 of Figure 1) that connects to 
the outlet of a die casting permanent mold (with mold halves 4), with the inlet having a 
runner comprising a conduit connecting the base of each section of the continuous vent 
chamber d of chill vent assembly 3 (column 1, lines 24-58; and Figure 1). 

Regarding claims 7, 8, and 21, the vent chamber d is provided with a vacuum 
port and is connectable to a vacuum source (Figures 1 and 3), of which the circle of 
Figure 3 is a vacuum pump, the rectangle of Figure 3 is a vacuum tank, and the 
hourglass shape feature is an electromagnetic valve that enables sealing of the chill 
blocks of the chill vent assembly 3 against each other to retain a high level of vacuum 
during filling of molten material (for English translation of these features of Figure 3, also 
see equivalent Figure 3 of commonly owned US 5,913,355 cited in PTO-892). 

Regarding claim 24, the chill faces are provided with a surface coating in the 
form an oxide film that is enabled by addition of alloy-forming elements that include of 
one or more of Be, Ni, Al, and Mg (column 4, line 66 through column 5, line 47). 

Regarding claim 25, the method of high pressure die-casting of molten metal in a 
cavity of a die includes the steps of connecting the cavity 1 (see Figure 1) to a chill vent 
assembly 3 via a first conduit (exhaust passage 2) and connecting a vacuum source of 
Figure 3 to the vent assembly 3 (defining two engaging chill block structures described 
as in above independent claims 1 and 17) via a second conduit adjacent the top portion 
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of vent assembly 3; evacuating gas from tlie cavity 1 through the first conduit vent 
assembly 2 and second conduit to the vacuum source (see Figures 1 and 3); injecting a 
quantity of molten metal via plunger 5 into the cavity 1 in a sufficient quantity to fill the 
cavity 1 , such that a portion of the quantity of molten metal from the cavity 1 rises into 
the first conduit vent assembly 2 into the vent assembly 3 to provide a seal to the 
conduit upon solidification, as the chill vent assembly is at a lower temperature than the 
mold halves 4 and is capable of solidifying the molten metal; and subsequently 
removing/ejecting the solidified metal product from the cavity 1 and vent assembly 3 
(column 1, lines 24-58; and Figures 1 and 3). 

Claim Rejections - 35 USC § 103 

1 2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



14. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Muramatsu (US 5,913,356) in view of Seefeldt (DE 195 00 005 A1 - also see 
applicants' admitted prior art on page 3, lines 1-10 of the applicants' specification). 

Muramatsu discloses the features of above independent claim 1 . Muramatsu 
does not disclose that at least one of the chill blocks includes a plurality of block 
modules that fit with an adjoining module and combine with a paired chill block to form 
the continuous vent chamber assembly. 

However, Seefeldt discloses a device that forms a gap connecting to a metal 
casting die (abstract; and Figures 1-5, as well as page 3, lines 1-10 of applicants' 
specification), in which the metal casting die connects to the device that forms a gap 
and connects to an evacuation system (Figures 1 and 2), such that the embodiment of 
Figure 3 shows a plurality of block modules connected together in parallel to form the 
assembly, of which the shapes of the conduits vary (in the embodiment of Figure 5), 
thus establishing more than one gap connecting the die cavity and the surroundings or 
an evacuation system, thus increasing the venting area (abstract; and page 3, lines 6-8 
of applicants' specification). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the chill vent assembly for use with a 
permanent mold for high pressure die-casting of metals, as disclosed by Muramatsu, by 
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using tlie plurality of block modules connected together to form the assembly, as taught 
by Seefeldt, in order to establish more than one gap connecting the die cavity and the 
surroundings or an evacuation system, thus increasing the venting area (Seefeldt; 
abstract; and page 3, lines 6-8 of applicants' specification). 

15. Claims 9-12, 15, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Muramatsu (US 5,913,356) in view of Goldhamer (US 3,006,043). 

Muramatsu discloses the features of above claims 1,16, and 17. Muramatsu 
does not disclose that the chill blocks are provided with holes for passage of cooling 
fluid to control temperature internal to the chill blocks via a cooling fluid gallery, and a 
two-part housing having a vacuum port that receives the chill blocks and provides a seal 
to the chill blocks that are operably connected to an external source (such as vacuum, 
coolant, and/or compressed gas). 

However, Goldhamer discloses a die casting machine and process of its use 
(column 1, lines 10-29 and 43-71; column 2, lines 1-12 and 36-61; column 3, lines 17- 
75; column 4, lines 1-45; column 6, lines 11-22; and Figures 1, 3-6, and 12), in which 
the die casting machine includes chill blocks with corrugated surfaces that cooperate 
with a securely attached cooling member (24,25) that forms a two-part housing having a 
plurality of holes in the form of vacuum ports 28 (Figure 12) and cooling ports (P,P') - 
see Figures 5 and 6, thus forming a continuous cooling fluid gallery internal to the chill 
blocks, such that the vacuum cooperates with the housing to form a seal in the region 
within the chill blocks. Regarding the claim 15 limitation "connectable to a source of 
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compressed gas", one of ordinary skill in the art would have recognized that vacuum 
port 28 and/or pressure gauge 29 (Figure 12) would readily be "connectable" to a 
source of compressed gas to purge air and contaminants from the chill blocks and die 
cavity. These additional features disclosed by Goldhamer are advantageous for 
obtaining solidified metal to form a chill plug to prevent flow of molten metal from the die 
cavity after more effective removal of all gas, thus resulting in a more uniform 
temperature of the metal of the casting (column 1, lines 10-29 and 43-71; and column 2, 
lines 1-12). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the chill vent assembly for use with a 
permanent mold for high pressure die-casting of metals, as disclosed by Muramatsu, by 
using the plurality of holes for passage of cooling fluid to control temperature internal to 
the chill blocks via a cooling fluid gallery, and a two-part housing having a vacuum port 
that receives the chill blocks and provides a seal to the chill blocks that are operably 
connected to an external source (such as vacuum, coolant, and/or compressed gas), as 
disclosed by Goldhamer, in order to obtain solidified metal to form a chill plug to prevent 
flow of molten metal from the die cavity after more effective removal of all gas, thus 
resulting in a more uniform temperature of the metal of the casting (Goldhamer; column 
1, lines 10-29 and 43-71; and column 2, lines 1-12). 
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16. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Muramatsu (US 5,913,356) in view of JP 61-38769 (see applicants' IDS dated 
March 2, 2007). 

Muramatsu discloses the features of above independent claim 1 . Muramatsu 
does not disclose that the chill blocks are provided with a pin ejector and a depression 
port that receives the pin ejector. 

However, JP 61-38769 discloses pressure casting equipment with a vent cavity 
(abstract; and Figures 1-3), in which the vent cavity (best shown in Figure 2) includes 
fixed chill block 10 and movable chill block 11 defining corrugated surfaces (waveforms 
14,15) therebetween, such that the movable chill block 1 1 is movable by an ejector pin 
(combination of cylinder 12 and rod 13, of which the rod 13 extends along the entire 
length of a depression port in the movable chill block 1 1 - see Figures 1-3), in which the 
ejector pin is operable to adjust the gap between the chill blocks (10,1 1) and thereby 
assist with removal of any solidified metal in the gap, thus sufficiently venting the mold 
cavity and improving the quality of the cast product (abstract). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the chill vent assembly for use with a 
permanent mold for high pressure die-casting of metals, as disclosed by Muramatsu, by 
using the pin ejector and a depression port that receives the pin ejector, as taught by JP 
61-38769, in order to sufficiently vent the mold cavity and improve the quality of the cast 
product (JP 61-38769; abstract). 
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1 7. Claims 1 8-20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Muramatsu (US 5,913,356) in view of Hayes (US 6,425,433). 

Muramatsu discloses the features of above claims 1,16, and 17. Muramatsu 
does not disclose that the vent assembly comprises a pair of wedge main faces aligned 
to each other at a tapered angle to form thin and thick ends and a wedge-shaped 
recess therebetween, thus forming the continuous vent chamber. 

However, Hayes discloses a die casting vacuum apparatus with a vented chill 
block attachment (abstract; column 1, lines 18-21; column 2, lines 9-62; column 3, lines 
39-65; column 6, lines 27-47; and Figures 2-5), in which the chill block 86 is interposed 
between a mold cavity 30 and a vacuum line 32, wherein the chill block 86 forms 
channel portions 88 that are serpentine and of decreasing cross section, thus forming 
wedge-shaped main faces and a wedge-shaped continuous recess at a tapered angle 
between portions (82,84) to form thin and thick ends as it approaches the vacuum line 
32, thus cooling excess molten material before it reaches the vacuum line (column 6, 
lines 34-44; and Figure 5). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the chill vent assembly for use with a 
permanent mold for high pressure die-casting of metals, as disclosed by Muramatsu, by 
modifying the chill block to have a pair of wedge main faces aligned to each other at a 
tapered angle to form thin and thick ends and a wedge-shaped continuous recess of 
decreasing cross section therebetween, in order to cool excess molten material before it 
reaches the vacuum line (Hayes; column 6, lines 34-44). 
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Conclusion 

Any inquiry concerning tliis communication or earlier communications from tine 
examiner should be directed to Kevin P. Kerns whose telephone number is (571)272- 
1 178. The examiner can normally be reached on Monday-Friday from 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kevin P. Kerns 
Primary Examiner 
Art Unit 1793 

/Kevin P. Kerns/ 

Primary Examiner, Art Unit 1793 

August 31 , 2009 



